The hearts from 31 fetuses aged from 12 to 40 weeks' gestation were dissected after fixation. The right ventricle and the left ventricle plus septum were weighed separately and a ratio was established. The total and separate ventricular weights increase steadily with age and at a similar rate. Throughout fetal life the left ventricle plus septum is larger than the right ventricle, but the right ventricle forms a greater proportion of the total ventricular weight than it does in the child or the adult.
SYNOPSIS
The hearts from 31 fetuses aged from 12 to 40 weeks' gestation were dissected after fixation. The right ventricle and the left ventricle plus septum were weighed separately and a ratio was established. The total and separate ventricular weights increase steadily with age and at a similar rate. Throughout fetal life the left ventricle plus septum is larger than the right ventricle, but the right ventricle forms a greater proportion of the total ventricular weight than it does in the child or the adult.
For the first time, a table of normal fetal heart weights and ratios obtained using the method of Fulton, Hutchinson, and Jones (1952) is presented.
Many methods have been used to estimate the relative weight of the ventricles both in the adult and during the fetal and childhood period of growth and hence to assess heart growth. Total heart weight was used by Smith (1928) but other authors weighed only the ventricular region, dividing this into septum, right and left ventricle, and either keeping the septum separate (Keen, 1955) or allotting it between the left and right ventricles in proportion to their respective weights (Muller, 1883; Lewis, 1914; Herrmann and Wilson, 1922) . Fulton et al(1952) showed that the septum behaved functionally as part of the left ventricle and they therefore separated only the free right ventricular wall, including the septum with the left ventricle. From this the normal weight range for the right ventricle and for the left ventricle together with septum was established for the adult heart as well as the ratio of the left ventricle and septum to right ventricle and the criteria of right and left ventricular hypertrophy. Davies and Reid (1970) , using the same method, found that the adult ratio of left ventricle plus septum to right ventricle was reached at least by 10 months of age but, at birth, the right ventricle represented a greater proportion of the total. Recavarren and Arias-Stella (1964) , using a different method, found the adult ventricular ratio to be present by 4 months. The purpose of this study was to estimate the heart weight during fetal life using the method of Fulton et al (1952) .
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Material and Methods
The hearts from 31 fetuses, aged between 12 and 40 weeks' gestation, were available for measurement. These hearts were all normal in structure and were obtained either from fetuses after abortion or from stillborn infants.
The hearts were fixed in buffered formol saline for at least one week, Millard (1965) having shown that by this time reduction in weight because of fixation shrinkage is complete. Each heart was dissected using the method of Fulton et al (1952) . The atria and great vessels as well as the valve leaflets were separated from the ventricles. There is no fat to be removed from fetal hearts. The ventricles were then separated by cutting in the angle between the right ventricle and septum. The free right ventricle was removed leaving the left complete. Any papillary muscles on the right side of the septum were shaved off and included with the right ventricle. The ventricular muscle was weighed in two parts, the left ventricle plus septum (LV + S) and the right ventricle (RV) and the ratio of LV + S to RV was calculated.
Results
The The total ventricular weight increased steadily with age, the correlation coefficient being 0 9 (p = < 0-001). Although the absolute increase is greater in the second half of fetal life the rate of increase is greater during early gestation. Between 12 and 20 weeks the increase was about 1 1-fold, while over the next eight weeks it was three-fold, and during the next eight weeks about 21-fold.
During fetal life the right ventricle and the left ventricle plus septum grow at a similar rate, the correlation coefficient between them being 0-9. The left ventricle and septum are always larger than the right ventricle. The increase of the LV + S as a percentage of its own weight at 12 weeks is greater than that of the RV to its own weight, but this may not be significant.
The ratio of LV + S to RV varied considerably, the range being between 1 06 and 2-09 with a mean of 1-454 (SE, 0 048). There was no correlation between the ratio and either age or total ventricular weight. However, scrutiny of the figures for absolute weight indicates that over the earlier weeks of development the right ventricle may grow more slowly than the left but that over the latter part, that is after 28 weeks, it grows faster. Throughout fetal life the ratio was below the normal adult range of 2-3 to 3 3, indicating a relative right ventricular preponderance.
There were in this series several ages at which more than one heart was available for dissection. A considerable variation at any age was found in total weight and also in the ratio: these varied independently.
Discussion
Harvey (1628) noted that the ventricles during fetal life were different from those of the adult in that the right and left ventricles were almost equal -like 'the double kernels of a nut'. The present results demonstrate a relatively large right ventricle during fetal life in comparison either with the adult or with the child over 10 months. Keen's (1955) series of infants at birth showed a similar weight for each ventricle to those of this series. He separated the septum from the left ventricle and found that without this the right and left ventricles were equal in size at birth. His results also demonstrated that the septum grew with the left ventricle rather than the right, supporting the theory of Fulton et al (1952) .
In our series, throughout fetal life the weight of the left ventricle plus septum was greater than that of the right. Muller (1883) and Emery and Macdonald (1960) found that the right ventricle, which included the free wall and half the septum became heavier than the left after 28 weeks' gestation. In the present series, doubtless due to the different method, the right ventricle did not become heavier, but there was a relative increase in the rate of growth of the right ventricle during later fetal life.
rhough using different techniques, all investigators have shown in the fetus an increased right ventricular mass relative to that of the left when compared with the adult values, the amount of difference varying with the method used. The right ventricular preponderance can be related to the high resistance of the fetal pulmonary blood vessels and to the increased percentage wall thickness in these vessels (Hislop, 1971) . Davies and Reid (1970) , using the present methods, have shown that the adult ratio is reached by 10 months though, because of their lack of younger material, it may be present earlier and, in fact, Recavarren and Arias-Stella (1964) suggested, using the method of Herrmann and Wilson (1922) , that the adult proportion was reached by 4 months. There is a relative decrease in the right ventricle after birth. At the same time there is a gradual drop in wall thickness, complete in all vessels by 10 months (Hislop and Reid, 1972) . This is the same age that the adult heart ratio is reached using the present method (Davies and Reid, 1970) .
